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Abstract of JP 8313251 (A) 

PURPOSE: To measure, with high accuracy and in 
a short time, the hole bend of a hole which has been 
excavated by using an excavating apparatus. 
CONSTITUTION: A measuring-system calibration 
apparatus which comprises a cylindrical body 3, an 
inclination measuring means 4 and an azimuth 
measuring means is used, and a probe 1 is held 
inside the cylindrical body 3. The inclination with 
reference to the vertical of the central axis of the 
probe 1 and the azimuth of the inclination are 
measured by using a sensor 2. In addition, by using 
the inclination measuring means 4 and the azimuth 
measuring means 5, the inclination with reference to 
the vertical of the central axis of the cylindrical body 
3 and the azimuth of the inclination are measured. 
Then, measured values are compared with 
measured values. A calibration expression which 
calibrated the inclination with reference to the 
vertical of the central axis of the probe 1 and the 
azimuth of the inclination to the inclination with 
reference to the vertical of the central axis of the 
cylindrical body 3 and the azimuth of the inclination 
is computed. While the probe 1 is being moved 
inside a tube 6 to be measured, the hole bend of the 
tube 6 to be measured is measured by using the 
sensor 2, the measured value of the hole bend is 
calibrated by the calibration expression, and a 
calibrated hole bend is obtained. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a system-of-measurement calibration device and a 
hole bend measuring method. When measuring a hole bend of the hole especially excavated using 
the rig, it is highly precise and is related with improvement which enables short-time measurement. 
[0002] 

[Description of the Prior Art] Although there are various kinds of methods in measuring a hole bend 
of the hole excavated using the rig, when measuring a hole bend, there is the method of measuring 
using a probe. It has a sensor used for it when measuring the angle of inclination which the medial 
axis of a probe makes as it is perpendicular, and the direction (direction of the nodal line of the field 
and the level surface which contain a medial axis as it is perpendicular) of an inclination in this 
probe. When measuring a hole bend, a probe is first inserted in pipes under test formed in the 
digging axis of the rig, such as a guide pipe or a rod pipe. The positioning member called a cent 
riser is attached to the probe, and he is trying to become a posture in which the medial axis of a 
probe agrees in the medial axis of a pipe under test. For this reason, the direction of the inclination 
where the medial axis of the pipe under test in the place on which the probe is put receives 
perpendicularly, and an inclination can be measured by using a sensor with a built-in probe. And by 
measuring moving the inside of a pipe under test, the direction of the inclination of a pipe under test 
and an inclination is acquired as a function of the migration length from an under-test pipe entrance, 
and the overview of a hole bend can be known. This method of measuring, while making it move 
can be said to be a measuring method with short time for measurement, and high efficiency as 
compared with the method of stopping a probe at a given degree of measurement. 
[0003]The sensor built in a probe usually tends to receive the influence resulting from time progress 
or a temperature change, and produces change of the characteristics, such as a drift. In order to 
negate change of the characteristic, proofreading is performed at every measurement. Proofreading 
of systems of measurement, such as a sensor, holds a probe at the time of inserting in a pipe under 
test, before inserting a probe in a pipe under test, and a near angle, contacts the cylindrical drum 
section of a probe in a gauge, and measures the direction of the inclination where a cylindrical drum 
section receives perpendicularly, and the inclination where a cylindrical drum section receives 
perpendicularly, comparing this value with the direction of the inclination obtained using a sensor 
with a built-in probe, and an inclination - sensor equimeasure - a law - the system is proofread. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, in the proofreading which is the 1st step of 
measurement, the hole bend measuring method concerning conventional technology does not 
escape the fault of spoiling the efficiency of the measurement made while it is difficult to carry out 
high-precision proofreading, it requires time long for proofreading and makes it moving in the 
measurement it is [ measurement ] the 2nd step of measurement. 

[0005]The purpose of this invention is to solve these problems, is highly precise and there is in 
providing the system-of-measurement calibration device which enables operation of the hole bend 
measuring method which can measure a hole bend in a short time, and this hole bend measuring 
method. 
[0006] 

[Means for Solving the Problem]A tube-like object (3) which has the area of a cave which a system- 
of-measurement calibration device has an opening (21) at the end among the above-mentioned 
purposes, and appears in a cross section in a range defined beforehand, It is attained by system-of- 
measurement calibration device which has an inclination measuring means (4) which measures an 
angle of inclination which a medial axis of this tube-like object (3) receives perpendicularly, and a 
direction measuring means (5) which measures a direction of an inclination of the aforementioned 
tube-like object (3). 

[0007]Inside of the above-mentioned purpose and a hole bend measuring method, In one side, use 



the above-mentioned system-of-measurement calibration device, and a probe (1) is held so that an 
inner wall of cylinder of the aforementioned tube-like object (1) may be touched, It is built in the 
aforementioned probe (1) and a sensor (2) used when measuring a direction of an inclination where 
a medial axis of this probe (1) receives perpendicularly, and this inclination is used, Measure a 
direction of an inclination of the above which a medial axis of the aforementioned probe (1) 
receives perpendicularly, and this inclination, and. A direction of an inclination where a medial axis 
of the aforementioned tube- like object (3) receives perpendicularly using the aforementioned 
inclination measuring means (4) and the aforementioned direction measuring means (5), and an 
inclination is measured, In [ compare measured value with a measurement value, compute a 
calibration formula which proofreads a direction of an inclination of the above which a medial axis 
of the aforementioned probe (1) receives perpendicularly, and this inclination in the direction of an 
inclination where a medial axis of the aforementioned tube-like object (3) receives perpendicularly, 
and this inclination, and ] another side, The aforementioned probe (1) is inserted in a pipe (6) under 
test which has the area of a cave which appears in a cross section in a range defined beforehand, 
Measure a hole bend of this pipe (6) under test using the aforementioned sensor (2), moving inside 
of this pipe (6) under test made it touch an inner wall of cylinder, and measured value of a hole 
bend is proofread with the aforementioned calibration formula, It is attained by a hole bend 
measuring method which has the process of detecting a hole bend by which the aforementioned 
pipe (6) under test was proofread. 

[0008]Measurement and measurement which hold the aforementioned probe (1) so that an inner 
wall of cylinder of the aforementioned tube-like object (1) may be touched, and perform it in a hole 
bend measuring method, In [ make the aforementioned tube-like object (1) incline, and ] the 
inclination order, Or when it is made to rotate and is made to carry out before and after the rotation, 
not only amendment of a zero (parallel translation) but amendment of sensitivity (change of an 
output to change of an input comparatively) can be performed for proofreading of systems of 
measurement, such as a sensor (2) used for measurement with a direction of an inclination and an 
inclination, and it is convenient. 
[0009] 

[Function]The system-of-measurement calibration device concerning this invention has the tube- 
like object 3, the inclination measuring means 4, and the direction measuring means 5, can measure 
the angle of inclination which the medial axis of the tube-like object 3 receives perpendicularly by 
the inclination measuring means 4, and can measure the angle of direction of an inclination by the 
direction measuring means 5. For this reason, the probe 1 which has the sensor 2 used when 
measuring the direction of the inclination which receives perpendicularly in the tube-like object 3, 
and an inclination is inserted, The calibration formula which proofreads the system of measurement 
of the sensor 2 etc. which are built in the probe 1 can be obtained by measuring the direction of the 
inclination which receives perpendicularly using the probe 1, and an inclination, and comparing 
with the value measured by the inclination measuring means 4 and the direction measuring means 5. 
[0010]This calibration formula proofreads the value measured using the probe 1 in the direction of 
the inclination of the medial axis holding the probe 1 of a pipe, and an inclination. If it furthermore 
says, the measuring object of the measured value measured and obtained using the sensor 2 of probe 
1 built-in does not need to be a medial axis of the probe 1, and even if it has separated from the 
medial axis of the probe 1, it will not interfere. If it furthermore says, when the probe 1 is inserted 
in the tube-like object 3 or the pipe 6 under test, the medial axis of the probe 1, and the medial axis 
of the tube-like object 3 or the medial axis of the pipe 6 under test do not need to be in agreement. 
In any case, it proofreads correctly in the direction of the inclination of the medial axis holding the 
probe 1 of a pipe, and an inclination. If it puts in another way, since the system-of-measurement 
calibration device with which equipment was ready is being used for this calibration method, it is 
highly precise, and it is effective in guaranteeing short-time proofreading. 
[001 l]And in one side, the hole bend measuring method concerning this invention computed the 
calibration formula which proofreads the system of measurement of the probe 1 by the system-of- 
measurement calibration device having been used for it, and in another side, it has measured the 
hole bend of this pipe 6 under test using the probe 1, moving the probe 1 within the pipe of the pipe 
6 under test. And the measured value of a hole bend is proofread with the calibration formula. It is 



not based on a help, but is proofreading using the system-of-measurement calibration device, and 
exact hole bend measurement can be conjointly performed with measurement while making it move 
in a short time. 
[0012] 

[ExamplejHereafter, with reference to drawings, it explains still in detail about the system-of- 
measurement calibration device and hole bend measuring method concerning one example of this 
invention. 

[0013] Drawing 1 reference drawing 1 is a side view explaining the hole bend measuring method 
concerning one example of this invention. In drawing 1, 10 is a system-of-measurement calibration 
device. The system-of-measurement calibration device 10 has the tube-like object 3 which carried 
out cylindrical shape, and is installed by the cart 7. The lower part of the tube-like object 3 serves as 
the opening 21. 4 is an inclination measuring means which measures the inclination where the 
center line of the tube-like object 3 receives perpendicularly, and an inclination is decomposed and 
outputted to the ingredient of the direction of the X-axis and the Y-axis on the level surface which 
intersect perpendicularly. It is a direction measurement means which measures the direction of an 
inclination, and 5 has a direction measurement means of the X-axis, from X axial component which 
is an output of the inclination measuring means 4, and Y axial component, it calculates the angle 
which the direction of the X-axis and a medial axis makes, adds the direction of the X-axis to this, 
and is measuring the direction of an inclination. 

[0014]1 is a probe and shows the state where it is held by the cent riser 1 1 and the crowfoot 12 in 
the tube-like object 3 of the system-of-measurement calibration device 10. Supporting the center of 
the cent riser axis which has a roller to both ends on the medial axis of a probe enabling free 
rotation, the cent riser 1 1 is pressing the cent riser axis with the elastic body so that it may be 
horizontally suitable. Since the inside diameter of the tube-like object 3 is made shorter than the 
length of the cent riser 1 1, the roller of the cent riser 1 1 has been stuck to the wall of the tube-like 
object 3. The upper and lower sides of a probe and two pieces each, those with a total of four 
pieces, and no less than two upper pieces cross at right angles, and he is trying both to intersect 
perpendicularly mutually in no less than the two lower cent risers 1 1 . For this reason, the medial 
axis of the tube-like object 3 and the medial axis of the probe 1 are in agreement. 
[0015]The probe 1 builds in the sensor 2 in a cylindrical drum section. The sensor 2 consisted of 
three angular velocity sensors which consist of three pieces, a vibration gyroscope, etc. the 
acceleration sensor which consists of a capacitance type accelerometer etc., and has measured the 
acceleration component of each 3 shaft orientations which intersect perpendicularly mutually, and 
the angular velocity component of the circumference of the axis of each three axis. It is performed 
by the cable which the current supply and signal transduction to an electronic circuit in the probe 1 
are made to meet the crowfoot 12, and is wired, In [ the acceleration component of 3 shaft 
orientations and the angular velocity component of the circumference of 3 axes are told to the tilt 
meter 8 currently installed in the cart 7 via the cable, and ] the tilt meter 8, Once changing into the 
roll angle of the probe 1, a helix angle, and a yaw angle, it changes and outputs to the direction of 
the inclination where the medial axis of the probe 1 receives perpendicularly, and an inclination. 
The direction of the inclination of the medial axis of the probe 1 which 9 is proofreading / 
inclination output unit, and was measured by the sensor 2 and the tilt meter 8 in the state where the 
probe 1 is held in the tube-like object 3, and an inclination, The direction of the inclination of the 
medial axis of the tube-like object 3 measured by the inclination measuring means 4 and the 
direction measuring means 5 and an inclination is compared, and the calibration formula which 
proofreads the former measured value on the basis of the direction of the inclination of the medial 
axis of the latter tube-like object 3 and an inclination is computed and held. 
[0016]13 is a take up reel of the crowfoot 12, and is being fixed to the tube-like object 3. 14 is 
distance sensors which measure the amount of deliveries of the crowfoot 12, i.e., the migration 
length of the probe 1. 

[0017]6 is pipes under test, such as a guide pipe formed in the digging axis of the rig, or a rod pipe, 
and is in the hole currently excavated in the earth. 61 is an end which is carrying out the opening on 
the ground in the upper part of the pipe 6 under test. Since the inside diameter of the pipe 6 under 
test is made shorter than the length of the cent riser 1 1 like the tube-like object 3, the roller of the 



cent riser 1 1 has been stuck to the wall of the pipe 6 under test. When measuring a hole bend, a 

probe is inserted in the pipe 6 under test, and the direction of the inclination of the pipe 6 under test 

and an inclination is measured, moving the inside of the pipe 6 under test caudad. At this time, 

proofreading / inclination output unit 9 proofreads the direction of the inclination measured and 

obtained and an inclination with a calibration formula, and outputs it. 

[0018]Next, a procedure is explained later on about a hole bend measuring method. 

b. Install so that the opening 21 of a system-of-measurement calibration device may face the 

effective area of the end 61 of the pipe 6 under test installed in the hole under test which is going to 

measure a hole bend. 

**. Hold the probe 1 inside the tube-like object 1. 

**. Measure the direction of the inclination of the probe 1, and an inclination using the sensor 2, 
and use the inclination measuring means 4 and the direction measuring means 5, and measure the 
direction of the inclination of the tube-like object 1, and an inclination. 

**. Lean the tube-like object 1, again, measure the direction of the inclination of the probe 1, and an 
inclination using the sensor 2, and use the inclination measuring means 4 and the direction 
measuring means 5, and measure the direction of the inclination of the tube-like object 1, and an 
inclination. 

**. Rotate the tube-like object 1, further, measure the direction of the inclination of the probe 1, and 
an inclination using the sensor 2, and use the inclination measuring means 4 and the direction 
measuring means 5, and measure the direction of the inclination of the tube-like object 1, and an 
inclination. 

**. Compare the measured value and measurement value which were obtained in each item of 
above-mentioned Ha, NI, and HO, and compute the calibration formula proofread in the direction of 
the inclination where the medial axis of the tube-like object 3 receives perpendicularly, and an 
inclination from the direction of the inclination where the medial axis of the probe 1 receives 
perpendicularly, and an inclination. 

**. Measure a hole bend of the pipe 6 under test using the sensor 2, moving the inside of the pipe 6 
under test after rotating the rolling-up pulley 13 after returning the position of the tube-like object 1 
to the original position, and leading the probe 1 to the pipe 6 under test via the opening 21 and the 
end 61. Simultaneously, the distance from the end 51 is measured using the distance sensors 14. 
**. Obtain the hole bend which proofreads the measured value of a hole bend with a calibration 
formula and by which the pipe 6 under test was proofread. 

**. Roll round the rolling-up pulley 13 and return the probe 1 to the inside of the tube-like object 1. 
[0019]It has the above and measurement of a hole bend is ended. Calibration formula calculation of 
a procedure RO . Ha . NI . HO . HE paragraph may be performed after measurement of a TO 
paragraph among the above-mentioned procedures. **. Not only amendment of zero point but 
correction by sensitiveness can be performed before and after a HO . HE paragraph and an 
inclination in a short time from the measured value and measurement value which are obtained in 
each state before and after rotation. 
[0020] 

[Effect of the Invention] As explained above, according to the system-of-measurement calibration 
device and hole bend measuring method concerning this invention. The direction of the inclination 
of a probe medial axis and an inclination measured using the sensor built in a probe with the 
system-of-measurement calibration device which has a tube-like object, an inclination measuring 
means, and a direction measuring means can be acquired for a highly precise calibration formula in 
the direction of the inclination of a tube-like object, and an inclination in a short time. And after 
measuring the direction of an inclination and an inclination using the sensor which contains a probe 
while moving the inside of a pipe under test, highly precise hole bend measurement can be 
performed by proofreading with a calibration formula in a short time. 



CLAIMS 



[Claim(s)] 

[Claim 1]A system-of-measurement calibration device comprising: 

A tube-like object (3) which has the area of a cave which has an opening (21) at the end and appears 
in a cross section in a range defined beforehand. 

An inclination measuring means (4) which measures an angle of inclination which a medial axis of 
this tube-like object (3) receives perpendicularly. 

A direction measuring means (5) which measures a direction of an inclination of said tube-like 
object (3). 

[Claim 2]In one side, use the system-of-measurement calibration device according to claim 1, and a 
probe (1) is held so that an inner wall of cylinder of said tube-like object (1) may be touched, It is 
built in said probe (1) and a sensor (2) used when measuring a direction of an inclination where a 
medial axis of this probe (1) receives perpendicularly, and this inclination is used, Measure a 
direction of said inclination where a medial axis of said probe (1) receives perpendicularly, and this 
inclination, and. A direction of an inclination where a medial axis of said tube-like object (3) 
receives perpendicularly using said inclination measuring means (4) and said direction measuring 
means (5), and an inclination is measured, In [ compare measured value with a measurement value, 
compute a calibration formula which proofreads a direction of said inclination where a medial axis 
of said probe (1) receives perpendicularly, and this inclination in the direction of an inclination 
where a medial axis of said tube-like object (3) receives perpendicularly, and this inclination, and ] 
another side, Said probe (1) is inserted in a pipe (6) under test which has the area of a cave which 
appears in a cross section in a range defined beforehand, Measure a hole bend of this pipe (6) under 
test using said sensor (2), moving inside of this pipe (6) under test made it touch an inner wall of 
cylinder, and measured value of a hole bend is proofread with said calibration formula, A hole bend 
measuring method detecting a hole bend by which said pipe (6) under test was proofread. 
[Claim 3]The hole bend measuring method according to claim 2 measurement and measurement 
which hold said probe (1) so that an inner wall of cylinder of said tube-like object (1) may be 
touched, and perform it making said tube-like object (1) incline, making it rotate before and after 
the inclination, and performing them before and after the rotation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a figure explaining the system-of-measurement calibration device and hole bend 
measuring method concerning this invention. 
[Description of Notations] 

I Probe 

3 Tube- like object 

4 Inclination measuring means 

5 Direction measurement means 

6 A pipe under test 

7 Cart 

8 Tilt meter 

9 Proofreading and an output unit 

10 System-of-measurement calibration device 

II Cent riser 

12 Crowfoot 

13 Rolling-up pulley 

14 Distance sensors 
21 Opening 

61 End 



DRAWINGS 



[Drawing 1] 
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iifc^f-r Sfflft kffi^©*te k £IJ5£ b , M4iIiJ^#IS 

4 k mMi^m 5 k <fc D f HH b fcffi k tt«-r 5 c k 
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